The role of the cytoskeleton in host cell invasion by Toxoplasma gondii.
The protozoan parasite Toxoplasma gondii provides a model system for studying invasion by intracellular parasites belonging to the phylum Apicomplexa. Taking advantage of the versatility of T. gondii for genetic and cell biological studies, we have shown that parasite motility and cell invasion are powered by an actin-myosin based motor in the parasite. Unlike bacterial cell uptake, parasite invasion does not involve significant alterations in the host cell cytoskeleton. Instead, invasion is an active process of penetration into the host cell by the parasite. The force for cell penetration is provided by a unique form of substrate-dependent motility termed gliding. Gliding motility is characterized by the rearward capping of surface membrane proteins that propels the parasite forward in a helical spiral. Both actin and myosin are localized beneath the plasma membrane in the parasite where they presumably combine to produce the force necessary for motility. During cell invasion, the rearward capping of cell surface receptors envelopes the parasite in a unique vacuole derived from the host cell plasma membrane. This system offers insights into force generation and motility in a simple organism that is also an important human pathogen.